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[Title of the Invention] 

INFORMATION PROCESSOR MAINTENANCE SYSTEM 
[Summary] 

[Purpose] To provide a maintenance system for an information 
processor for properly controlling the total preventive 
maintenance of a large number of terminals. 

[Constitution] Information inputs and abnormality occurrence 
based on the information inputs are detected at respective 
terminals (10-1 to 10-n), and detected information is sent to 
a monitor (30) sequentially in a time series fashion, where 
detected information sent thereto from the plurality of 
terminals (10-1 to 10-n) in the time series fashion is 
accumulated and statistically processed for prediction of 
abnormality occurrence frequency and abnormality maintenance 
emergency frequency for the respective terminals, whereby the 
maintenance of the plurality of terminals (10-1 to 10-n) is 
controlled based on the predicted abnormality occurrence 
frequency and abnormality maintenance emergency frequency for 
the respective terminals . 
[Detailed Description of the Invention] 
[0033] 

The host computer 2 00 shown in Fig, 1 sends the 
information sent thereto from the terminals 10 to the monitor 
30, which executes predetermined statistical processing for 
controlling the maintenance of the terminals 10 as will be 
described in detail later. 
[0034] 

Fig. 3 shows the detailed configuration of the monitor 30 
shown in Fig. 1. In Fig. 3, the monitor 30 is connected to a 
central processing unit (CPU) 31 which generally controls the 
overall operation of the monitor 3 0 and comprises a Jceyboard 

32 for inputting various types of information and instructions 
which are needed for processing by the monitor 30, a display 

33 for displaying information or the like which is processed 
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by the monitor 30, a printer 34 for outputting as a hard copy 
the information or the Like processed by the monitor 30, an 
alarm device 35 for notifying the operator when emergency 
maintenance is required as a result of the processing by the 
monitor 30, and a hard disc 36 for storing various types of 
information which is needed for processing by the monitor 30. 
[0035] 

Here, as will be clear from a description which will be 
made later, the following files are stored on the hard disc 
36: 

1) an all-terminal numbers list file; 

2) a terminal individual data file; 

3) a statistical processing results data file; 

4) a terminal abnormality occurrence prediction frequency 
data file; and 

5) a terminal maintenance urgency prediction frequency data 
file. 

[0036] 

Next, referring to a flowchart shown in Fig. 4, a basic 
operation of the terminal 10 shown in Fig. 2 will be 
described. 
[ 0037 ] 

When detecting the insertion of a marJc sheet MS from a 
marlc sheet deposit port 11a based on an output from an 
insertion sensor 12 (step 101), the CPU part 17 next controls 
the mark sheet transfer system for transferring a mark sheet 
MS to transfer the mark sheet MS so deposited (step 102). 
Then, desired information is read from the mark sheet Ms 
transferred by the mark sheet transfer system by the read 
sensor 14 (step 103). 
[0038] 

Next, when detecting the discharge of the mark sheet MS 
from an output from the discharge sensor 13, the CPU part 17 
takes in read information accumulated in the memory 15c of the 
reader 15 to distinguish the result of the read (step 105). 
[0039] 
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Then, the count value of the read counter provided in the 
memory 17b of the CPU part 17 is incremented by 1 (step 106). 
[0040] 

Next, whether or not the read has been properly carried 
out is determined from the distinguishing of the result of the 
read made in step 105 (step 107), and if it is determined that 
the read has properly been carried out, the monitor 30 is then 
notified of the determination via the communication controller 
19 and the host computer 200 (step 109). Then, the result of 
the read is displayed on the display part 21 via the display 
controller 19 (step 109). 
[0041] 

Next, whether or not the ticket issuing switch (ticlcet 
issuing SW) has been depressed is investigated (step 110), and 
when it is determined that the ticlcet issuing SW has been 
depressed, the ticket issuing part 20 is driven to issue a 
ticket piece SP on which predetermined information from the 
ticket issuing part 20 is written (step 111), this read 
processing being completed. 
[0042] 

In addition, in the event that in step 107 it is 
determined that the read has not been carried out properly, 
the count value of the abnormal read counter provided in the 
memory 17c of the CPU part 17 is incremented by one (step 

112) . Then, the monitor 30 is notified that the read was 
improper or that the read was carried out abnormally via the 
communication controller 19 and the host computer 200 (step 

113) . Thereafter, the result of the read is displayed on the 
display part 21 (step 114), this read processing being 
completed. 

[0043] 

Next, referring to a flowchart shown in Fig. 5, a basic 
operation of the terminal data collection processing by the 
monitor 3 0 shown in Fig. 3 when the monitor 3 0 is notified of 
the result of the distinguishing of a read from the terminal 
10. 
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[0044] 

When the monitor 3 0 shown in Fig. 3 receives the result 
of the distinguishing of a read from the terminal whose 
terminal number is n (step 301), the read counter for the 
terminal number n which is constituted by making use of a 
predetermined memory area of the hard disc 36 is incremented 
by one (step 3 02). 
[0045] 

Next, whether or not the result of the distinguishing of 
the read indicates that the read has been carried out properly 
is investigated from the terminal for the terminal number n 
(step 303), and if it is determined that the read has been 
carried out properly, the terminal data collection processing 
is completed as it is, and on the contrary, if it is 
determined from the terminal for the terminal number n that 
the read was improper or that the read was abnormal, the 
abnormal read counter for the terminal number n which is 
constituted by making use of a predetermined memory area of 
the hard disc 36 is incremented by one (step 304), the 
terminal data collection processing being completed. 
[0046] 

In addition, the read counter and the abnormal read 
counter are set in the monitor 30 in such a manner as to 
correspond to the plurality of terminals which are objects of 
maintenance, and those counters execute the terminal data 
collection processing shown in Fig. 5 every time the monitor 
receives the results of distinguishing of reads from the 
respective terminals, and carries out the increment processing 
of the read counter and abnormal read counter. 
[0047] 

Additionally, in the above description, while the 
terminals 10 are constructed to notify the monitor 30 of the 
results of reads every time they execute read processing, the 
numbers of reads and abnormal reads counted by the terminals 
10 may be designed to be held for collective transmission to 
the monitor 30 at predetermined time intervals. 
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[0048] 

The terminal 30 executes predetermined statistical 
processing based on collected data from the respective 
terminals collected through the terminal data collection 
processing shown in Fig. 5 periodically or as requested by a 
person in charge of maintenance so as to obtain the 
abnormality occurrence prediction frequency and the 
abnormality maintenance urgency prediction frequency for the 
respective terminals and controls the maintenance of the 
respective terminals based on the abnormality occurrence 
prediction frequency and the abnormality maintenance urgency 
prediction frequency . 
[0049] 

Referring Figs. 6 to 14, the statistical arithmetic 
processing in the monitor 30 will be described below. 
[0050] 

The monitor 30 stores an all-terminal numbers list file 
for all the terminals that the monitor 30 controls the 
maintenance thereof in a predetermined memory area on the hard 
disc 3 6 shown in Fig. 3. An example of the all-terminal 
numbers list file is shown in Fig. 6. As shown in Fig. 6, the 
all-terminal numbers of all the terminals that the monitor 30 
controls the maintenance thereof are stored in the all- 
terminal numbers list file 400. Here, the terminals numbered 
1 to z are objects of maintenance to be controlled. 
[0051] 

First, as a result of the terminal data collection 
processing shown in Fig. 5, referring to the all-terminal 
numbers list file 400 shown in Fig. 6, the monitor 30 forms a 
terminal individual data file 500 as shown in Fig. 7 for each 
terminal. 
[0052] 

Here, the terminal individual data file 500 stores data 
inherent in each terminal such as: 

1) production number; 

2) production lot number; 
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3) name of a manufacturer; 

4) type of the device; 

5) delivery date; 

6) installation location; 

7) history of periodical maintenance; and 

8) history of replacement of parts; 
statistical processing result data comprising: 

1) abnormality occurrence prediction frequency; 

2) abnormality occurrence urgency prediction frequency; 

3) the accumulated number of times of read; 

4) the accumulated number of times of abnormal read; 

5) time series abnormal occurrence change rate; and 

6) time series abnormal occurrence change acceleration rate 
which' are obtained from the result of statistical arithmetic 
calculation which will be described later; and time series 
data comprising: 

1) the number of times of time series rerad; 

2) the number of times of occurrence of time series 
abnormality; and 

3) time series abnormality occurrence rate 
for each of times tl to tn. 

[0053 ] 

Here, data inherent in the respective terminals is 
written with, for example, a keyboard 32 shown in Fig. 3, and 
among the time series data, 

1) the number of times of time series read; and 

2) the number of times of occurrence of time series 
abnormality are written from the result of the terminal 
data collection processing shown in Fig. 5. 

[0054 ] 

In addition, the accumulated number of times of read can 
be obtained by accumulating the number of times of time series 
read for each of times tl to tn, and the accumulated number of 
times of occurrence of read abnormality can be obtained by 
accumulating the number of times of occurrence of time series 
read abnormality for each of the times tl to tn. 
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[0055] 

Additionally, the time series abnormality occurrence rate 
for each time can be obtained from the number of times of time 
series read and the number of times of occurrence of time 
series abnormality for each time. 
[0056] 

Furthermore, the time series abnormality occurrence 
change rate can be obtained based on the aforesaid time series 
abnormality occurrence rate for each time. 
[0057 ] 

In addition, the time series abnormality occurrence 
change rate can be obtained based on the aforesaid time series 
abnormality occurrence change rate for each time. 
[0058] 

Note that the abnormality occurrence prediction frequency 
and the abnormality occurrence urgency prediction frequency 
are obtained through a process which will be described later. 
[0059] 

Next, the monitor 30 accumulates data of the respective 
terminals from the terminal individual data file 500 
corresponding to each terminal shown in Fig. 7 in accordance 
with the following classification: 

1) the whole terminal; 

2) each installation location of the terminal; 

3) each accumulated operation time; 

4) each elapse time since the last maintenance; and 

5) each input frequency. 
[0081] 

Fig. 10 shows data files by accumulated operation time 
800-a to 800-n which are formed by accumulating accumulated 
operation time of the terminals from the terminal individual 
data file 500, shown in Fig, 7, corresponding to each 
terminal . 
[0082] 

Here, the data file 800-a to 800-n by accumulated 
operation time are formed through accumulation based on data 
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on the delivery data of the terminal individual data file 500 
shown in Fig. 7 corresponding to each terminal, and for 
example, written in the data file 800-a by accumulated 
operation time are: 

1) the accumulated number of times of read for an 
accumulated time a; 

2) the accumulated number of times of abnormality for the 
accumulated time a; 

3) average abnormality rate for the accumulated time a; 

4) average abnormality change rate for the accumulated time 
a; and for each of the times tl to tn 

1 ) the number of times of time series read for the 
accumulated time a; 

2 ) the number of times of occurrence of time series 
abnormality for the accumulated time a; 

3) time series abnormality occurrence rate for the 
accumulated time a; and 

4 ) time series abnormality occurrence change rate for the 
accumulated time a. 

[0083] 

Here, the number of times of time series read for the 
accumulated time a can be obtained by adding up the number of 
times of time series read for each of the times tl to tn shown 
in Fig. 7 with respect to the terminal whose accumulated time 
corresponds to the accumulated time a. 
[0084] 

In addition, the number of times of occurrence of time 
series abnormality for the accumulated time a can be obtained 
by adding up the number of times of occurrence of time series 
abnormality for each of the times tl to tn shown in Fig. 7 
with respect to the terminal whose accumulated time 
corresponds to the accumulated time a. 
[0085] 

Additionally, the time series abnormality occurrence rate 
for the accumulated time a can be obtained based on the number 
of times of time series read for the accumulated time a and 
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the number of times of occurrence of time series abnormality 

for the accumulated time a for each time. 

[0086] 

In addition, the time series abnormality occurrence 
change rate can be obtained based on the time series 
abnormality occurrence rate for the accumulated time a for 
each time. 
[0087] 

Furthermore, the accumulated number of times of read for 
the accumulated time a can be obtained by accumulating the 
number of times of time series read for the accumulated time a 
for each time with respect to the times tl to tn. 
[0088] 

In addition, the accumulated number of times of 
abnormality for the accumulated time a can be obtained by 
accumulating the number of times of occurrence of time series 
abnormality for the accumulated time a for each time with 
respect to the times tl to tn. Additionally, the average 
abnormality rate for the accumulated time a can be obtained by 
averaging a time corresponding to the number of times of 
occurrence of abnormality for the accumulated time a. 
[0089] 

Additionally, the average abnormality change rate for the 
accumulated time can be obtained by averaging a time 
corresponding to the time series abnormality occurrence change 
rate for the accumulated time a. 
[0090] 

Note that data files by accumulated time for other 
accumulated times can also be prepared similarly to the 
aforesaid case where the data files by accumulated time for 
the accumulated time a are prepared. 
[0113] 

Next, based on data of an all-terminal abnormality rate 
data file 600 shown in Fig. 8, data files by installation 
location 700-a to 700-n shown in Fig. 9, the data files by the 
accumulated operation time 800-a to 800-n shown in Fig 10, 
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data files by elapse time since the last maintenance 900-a to 
900-n shown in Fig* 11 and data files by input frequency 
1000-a to 1000-n shown in Fig. 12 the monitor 30 calculates: 

1) time series average abnormality rate; and 

2) time series average abnormality change rate. 
[0114] 

In addition, based on the data of the terminal individual 
data file 500 shown in Fig. 7 corresponding to each terminal 
and the time series average abnormality rate and the time 
series average abnormality change rate the monitor calculates 
for each terminal: 

1) time series abnormality rate; 

2) time series abnormality change rate; and 

3) time series abnormality change acceleration rate. 
[0115] 

Then, the monitor 3 0 calculates an abnormality occurrence 
prediction frequency for each terminal based on the time 
series average abnormality rate and the time series 
abnormality rate for each terminal which are obtained through 
the above calculation and writes this abnormality occurrence 
prediction frequency in the terminal individual data file 500 
shown in Fig. 7 corresponding to each terminal. 
[ 0116 ] 

Additionally, the monitor 30 calculates an abnormality 
maintenance urgency prediction frequency for each terminal 
based on the time series abnormality change acceleration rate 
obtained from the above calculation and writes this 
abnormality maintenance urgency prediction frequency in the 
terminal individual data file 500 shown in Fig. 7 
corresponding to each terminal. 
[0117] 

Next, the monitor 30 executes sort processing based on 
the abnormality occurrence prediction frequency of the 
terminal individual data file 500 shown in Fig. 7 
corresponding to each terminal and rearranges the data files 
in the order of higher abnormality occurrence prediction 
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frequency . 
[0118] 

Fig. 13 shows an abnormality occurrence prediction 
frequency sorting result file 1100 obtained as a result of the 
sort processing based on this abnormality occurrence 
prediction frequency . 
[0119 ] 

In addition, the monitor 30 executes sort processing 
based on the abnormality maintenance urgency prediction 
frequency of the terminal individual data file 500 shown in 
Fig. 7 corresponding to each terminal and rearranges the data 
files in the order of higher abnormality maintenance urgency 
prediction frequency . 
[0120] 

Fig. 14 an abnormality maintenance urgency prediction 
frequency sorting result file 1200 obtained from the result of 
the sort processing based on this abnormality maintenance 
urgency prediction frequency. 
[0121 ] 

The monitor 3 0 notifies a maintenance mechanic of the 
terminal of higher urgency with respect to maintenance based 
on the abnormality occurrence prediction frequency sorting 
result file 1100 shown in Fig. 13 and the abnormality 
maintenance urgency prediction frequency sorting result file 
1200 shown in Fig. 14. In addition, the monitor 30 displays 
the data of the abnormality occurrence prediction frequency 
sorting result file 1100 shown in Fig. 13 and the abnormality 
maintenance urgency prediction frequency sorting result file 
1200 shown in Fig. 14 on the display 33 and outputs the same 
data from the printer 34 as a hard copy. 
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xm 2 i-^^s^ssB 1 0 <Dm:$:-WM'f^mm'r^. 

[0 0 3 7] m2{c^-f'CFVmi 
2 00|±l;^{cSo^#-^ — ^ v— hSAP 11a 7:>>fDC0'v' — 
^ v-- hMSoojf A^l^tB-r-S (;^^5/:7°i 0 1 ) . 

$g(Oic^fe'9 ^tT9 (;^^:y:/l 0 3) o 
[0 0 3 8 ] ^(C, C P 1 7 . S^dbJ-t 1 2(D 

"ry-yi 0 4) . tl^ffit35l 5(7)^ 1 5 c (cg^^n 

1 0 5) o 

[0 0 3 9] ^LT. CPU?H5 1 7 0O7t^y 1 7 btc^ 
ttbta.^l^Si[H]^;?7 '>>^^c7:)ftmM^ l ^ y p< h 
-r^ (^7^:y 0 6) o 

[0 0 4 0] ^tc. :^^y:fl 0 ScomWi'^^^l'&^^h 

7) . mm^iEm\crf^rix\^^^ tmm^M:im^\t. 
^(DW^mmmm'^i 9. hr:^ ve-^-^ 2 o o^ 

Lx^mt^'^^^mmm^i 9^^\^xm7f^n2 1 
\cm^-t^ (y^'^yzfi 0 9) . 

[0 0 4 1 ] ^LT. ^tC^^^^-Y :yf" (^#SW) 75> 
}fT$tt/cS;^>:^ig-< (^7^:y:/l 1 0) . ^^SWt*^ 



(5) ^#BI^6 - 2 6 6 6 3 4 
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[0 0 4 2] ^^^yy'i 0 7 xmm^^iE'^xti^y^^ 
t^m^Mzm^it. CPU^l 7(7);^^y 1 7 bt::^ 

nhti^mwLmmjMim:^^:^^^)^^^^^ i -r ^^^^ y y 

ve^-^ 2 0 o&:^^LTi£^i^®3 o--ii^-r 
^ (^T^^/v^i 1 3) o t<Dik. 't(Dmm^?k^^^m 

9 ^^rLr*^lFP2 1 tC^^U (;:^7^:x>^l 1 

4) . roi^^^s^^Tt-5o 

[0 0 4 3] ^tc. ffi^sas® 1 0 t^hm^m'^i(H-%<7:>m 

- v^^mL^xmm-r^o 
[0 0 4 4] m3\z7^'tm^mn3or^. m^\^. 

tf^ly^^l^ lyi^ ^) {:^^y^30 2) ^ 

[0 0 4 5] ^^i^mum^-n(D^^mm.t^hmJU 
3 0 3) . mmEn(Dm^\xz,(D%'^^^-^^-^^m^ 

Y^^y^^ 3 6coF;f^(7)^^yiiiJ^^^ijffl urtff^^n 

^^-bL (:xv^:y:/3 0 4) . C (DiiS^7='-^iKA^^^ 
[0 0 4 6] fSi^^ m^mw3<^\c\%. ^"^n^^hf^^ 

m:^(Dt^^mw\c'tic\^'^ic\^n)t^\^xw^^ 
^xim^m:'^'mWiti^iy^t^w'^-^jchx^^ . ^m^^ 

Wi)^h(DmM^\'^^^'k'^\^¥svy ^%\zm 5 d^L/cffi 

[0 0 4 7] t^^. ±HSS^?^{c:ioV^Tfi. iS^^sg^lO 
3 Olcii^p-f^ct 5t-1S^L/c;i^ iST^SgS 1 0 T*g+^ 

^F>ff:£(7)B#r0ifet-^ ^ i6T^ii3s^e 3 0 icm^-t^ ^ 0 

[0 0 4 8] m^mW 3 0 IE 5 (^^ i^fz^i^y'—^ 
50 [0 0 4 9] \^J.T. 0 f-:fott5JifeJKm'S5^ 
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[0 0 5 0] gi^y^gaoii. m3{c^i.tzy^— h'y^^ 

y ;^ h r /K7)-^J^5(il 6 (ctf ^ ti 
5o [il6(C7j^-r<t ^®*ii^e##y ^ h >'r-r/^ 
4 0 0 (^fi. - (DiS^agg 3 0 T-«^l=Si--<t ^^s^ 

[0 0 5 1 ] i£ti$gB3 Ofi. :^'f. IE]5t;i/j^L/ciffi^ 

[0 0 5 2] ^^T% miKz-Tv^-r^^mmf—^-pr^ 

0 0 1^. 

1) mm.^^ 

2) ^igo :y h#-^ 

3) m:-&^-ti 

4) ^^JF^^ 

5) mKmm 

6) ^g^FJf 
7) 

8) asp"p5S^«M 

1) ^nm^'^mmMi 

2) S^^^^#.ffii^fflJS^ 

3) WMWM^m. 

4) ^^n^^^iHim 

5) ^^^im^^^^^b^ 

6) n^3mn%^m\Li)m^- 

(D 

1) m%mmmmm. 

2) »#^^fm^^^[Hiigc 

3) mmm'^^^^ 

[0 0 5 3] :i--c% ^i^^mmm^a:>y^—^\-i. mx. 

ti\ (ll3(C^-r:3r-7jf- K3 2 ^fflV^T^taZ^^tt. 

1) m^.mmwmm. 

2) B^^^lJU^^^^lEl^ 

[0 0 5 4] ^^^KtlDl^f^. #t^rR^S(^)0#^?iJ 



(6) #ga¥6 -2 6 6 6 3 4 

[0 0 5 51 ^f^PBl^co^3^^im^5l^^(i. # 

[0 0 5 6] -^tL. ^ihm^n^'jEmtm\^. ^m^n 
[0 0 5 7] ^^.m^n^^mt-hmm^. ±^ 
tt^x^^^ 

[0 0 5 8] fi:^. mnm^'f-mm.w^^xfm'^^t^m 
[0 0 5 9] ^umu 3 0 (i. m 7 i^Tj^-r^-^* 

1) ^M^m.±w^ 

2) 5s*y^m(7?i^s^E^fe 

3) m^a^mras 

4) i^'^\.Xi)^h(Dm.W^fi^n 

5) A;^@ffiS 

(^5^-® Id L /c o T^f t-r 6 . 

20 [ 0 0 6 0 ] [gi 8 ^^mw±mz.m \^xmm\\^xw^ 

^L/c±iS^^S^x-^r7r-Y/v6 0 O^^L/ct(D 
Xh^o 

[0 0 6 1] rrr% ±^M^nmy'-^yr^/\-6 0 
0 fl. 

1) ±mMm%^mMmm. 

2) ^*s*:^ff^^iEim 
3) 

4) ^«*¥i^^fe"^^b* 
30 1) ±:S*E^^^US?Sl[Hl«c 

2) ^®3fe[§^^im^ig4[pi^ 

3) ^ffi^B^^^tm^^^^ 

4) ±t^M^^.^mm^^mm 

[0 0 6 2] rrT% ±^S5t^B*^^iJi!l&[Hl^(t. m7{^ 

^^xt^^ 

[0 0 6 3] ^fz. ±^M^^^mm?&±mwi^. 0 7 

^:Lt^^x^^. 

[0 0 6 4] ^fz. ^a^BS^^im^^^^fi. 
fz^mmm<D±iJ^M\^if.^m^mm^j^rj±ii^mm^.^^\ 

[0 0 6 5] ^fz. ± 
y^\^fz^m^U(D±^^n^.nm'^^^m\z.m-^^i^^ 

[0 0 6 6] ^fz. ^S^^tti^ffitlD^fi. ±.mi.fz^ 

50 m^n(o±^M^ihnm^w^i:m^ t it^htn\zm 



-6- 



JI 

[0 0 6 71 ^^^mmm-^m^m^^. ±^Lti^ 
[0 0 6 81 *fc. ±t^M^i^^mm\t. ±mLit±m 

[0 0 6 9] ^7t. ±^^^i^^nmtm\^. ±^Lti 

[00701 ii]9ti. m? Cl^f ^iffi^SgStC^^St-^ 

0 0 - a~7 0 0-n^^L/cit»(OT*fc5o 
[0 0 7 1 1 C^T*. l^®:SF;f;^"Jx-<5^:7r-f/U'7 0 0 
-a-'700-n*^. mi \z.7r^\^tL^^m%W— ^ y r 

0 0(Dmmmm^^m^^'f'-^{zm-5^MfYi^x 
mf&i.-fth(DX\ m^^s. wmMm^ny"—^ r ^ 

0 0 - a 

1) mm^mm'^mw. 

2) ^F>^al^tf-||^^[Hl» 

3) ©FJfa^i^M^^ 

4) ^^FJf a ¥J^m^»t^* 

1) ^F^f a B#^^iJ^Si[Hl^ 

2) mm e^'mmmn^^mw 

3) ®FJf aB^F^^lJS^^^^ 

4) iJFvlf a 0#^^lJS^^^^^t:^ 

[0 0 7 21 r r T% ^FJf a I^^^UtSStlH^f^. H 7 

^l/c^h^PpT 1 1 t nUcomihmwmMw^^m^ 
[0 0 7 31 ^ /c. :®Fjf a m i 

^i!^^^:Ltt^X^^o 

[0 0 7 41 -^ti. mm ^mihvm'^^^^m^. ±mi. 
tL^m^ucomm a ^ih^m^mm^x^xy^mm a m^.m 

[0 0 7 51 ^/c. ^F^f a S^^^im^^^^-fb^fl. ± 

[0 0 7.61 ^/c. »Fffa|gftii!ffii|Hl^f^. iSiLyh^ 
B^Pi^^ScoWr a B$m^UIf!SilEl^^»#PBl t 1 ^^^'b t n t^gB 

[0 0 7 71 ^/c. #F>ff a^ffl^^lHl^ti. JiaiL/c^ 
^r«1S<7)^F^ aU^^^im^^^lHlifc^^rfl t t n 

\^mi.xm$i'r^::it{z.xD^^^-tt^x^^o 
[0 0 7 81 ^fc. mmaw-i^^mm\t. ±mi.fzmm 



il) ^mW-e- 2 6 6 6 3 4 
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[0 0 7 91 ^fc. mma^^M'^mitmu. iifiuy^ 
mm a [i*^^js^%^^fb^(D^r«it-^-t-^^^^ 1 6 

[0 0 8 01 fttl(^^m(-Si1-^^g4iF)fSij7^-^ 

[00811 dlOfi. 1117 (^7J^-f-#S*$£®t->CtJCt- 
70 SS^fSSUT^"-^ y^r-f/us 0 0;^^^®^^^Soo^ai8j 

>^T-t'/i-'800-a--80 0 -n ^^L7tt>C0T*fe5o 
[0 0 8 21 ::rT% ll«ffi()j^l^rp1i^iJy^-i5':7T-f yU8 
OO-a — SOO-nH. m? L/c:S>^ffl!^Ux — ^ 
:7r^/i-5 0 oco^rtARSJWt-PJi-^T'-^J^fcS^^-af-i- 

r-f/L-800-a tdfi. 

1) I^W^PpT a ^tfi^Sj[Hl^ 

2) ^W^Pf^ a ^ttS^lHl^ 
20 3) I^W^PpT a 

4) ^«^P«1 a ^i^H^^^t:^ 
iBctr/^f^Pf^ t 1 t nU<D 

1) ^W^PpI a ^m^iMSflHim 

2) ^W^PpT a I^^^iJS«5l^lHim 

3) I^W^PpI a 9#^^IJS^IS^^ 

4) mmmmeim^^mmm^mtm 

[0 0 8 31 ii«b#PbT aRiF^^iji^feiHiifcti. m 

30 mr^mitcmm^m a <Di^Mmm\^m i^xMrn-r^ 
[0 0 8 41 -^fc. mmmm a mmmmmm^mm^. 

[0 0 8 51 ^tz. ^m^ma^j^.^mm^^mi-^. ± 

40 [ 0 0 8 6 1 ^;^c. mm^?^ a B^m^'m^^^^^ti^^ 

&-5t^i^^Zt7^-X^^. 

[0 0 8 71 S«[l#PR^a^tHife'IRlHimti. .hai L 

/^c^B$PflSco^®B#Pfg a B#m?iJiS^[Hl85r^P$Pfl t 1 

t n\:zmi.x^f\-r^-t{cx^^^^-t^^x^^^ 

[0 0 8 81 ^/c. I^St^PplaiatHJ^lHlicfi. 
yb#D$PR^S(D^®^P^a^^^im^^|g:tlHlic^B#Pi5 t 1 

t n\cmi^xm^i-^:^t{cx^^^^:it^*^x^ 

So l^f^S^P^I a ±a!Lfc^®^PHl 

50 a ^*^iJ^^^^fe[Hi^(D($PpTt;i>^t-5¥J$;^ ^ 5 r i 



J3 

[0 0 8 9] ^fc. mmmma^i^^mmtmit. ±ifc 

[0 0 9 0] /cf*5. m.(D^mmm^m-r^^m^mmy' 
mmm^'f- ^yr^jy-t mm\^i'^f&'r ^zt t^^x-^ 
[0 0 9 1 ] m 1 1 m? i-^-r^-s^^gt-^/s-r 

fj#Ri]!^U7^— ^^'T-r/ugoo-a — goo-n l^tz 

h<DX^^o 

[0 0 9 2 ] crr% i^'^'m^^m^mmf-^yr^yi^ 

900-a--900-n[l. m? t^^ LfcS^fSJ^Ux — 

m~r^v'~^{cm-5^M$fi^xnmLfzh(Dx% mx. 

1) i^'^mma^tm^mwc 

2) a^^iaa^ffs^di^ 

3) ^-^Sili a ^i^S^^ 

4) ^^^^iM a 

1) i^^^il a ^^^iJi^StHim 

2) a ^m^im^^^lHl^ 

3) a f^^^im^^i^#5 

4) i^'^mma^i^nmmw^m^m 

[0 0 9 3] m:\ i^^MafJ#^^mmiHimfi. m 
B$rp^® t^ii^^^iM a (Dit^MmWiiim LxDmi-^ r ^ 

[0 0 9 4] IS^SjI a Btm^US^^^m^f^. 

[0 0 9 5 ] ^^c. i^^^iS a E^^^fm^^^^f^ . ± 
[0 0 9 6] ^tz. i^^^mM a ^^^UH^^^^^^t:^ 

m-^^M^^ z t^*-xt 

[0 0 9 7] ^fc. (^^^i©a^fH^ffil[Himf±. ±iliL 
t n\zmLXS^$i-r^:^t\Z^V)-^i^;^-i^^%X*^^o 

[0 0 9 8] ^fz. ^'^mmam$m'^\B}mt. ±mL 

t n{cmLXmU'r^Zt\^X^^^^Z.t^>X^ 

6o 
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[0 0 9 9] ^fc. a-^SiSa JiiBU;^ 
ffr^Si© a B$^^JI^^^^lEl»0O^P«T (C^-r ^ ¥J??; <^ ir 
^ ^ i: *9 a r t ;!i5r^# 5o 

[0 10 0] */c. a ^t&S^^^k^li. ±3^ 

^ 6 ^ (Clct 19 ^ ^ ^ ;6^T* t -So 

[0 10 1] m<Dm'^^m\z.mi-^i^'^mmm^ 

PbISUx - ^ :7 r /ut- o V ^ T t> L fc {^^/Sil a {c 
i-5^^^^S3§fi#P^S'Jx- ^ :7 r l^«tcf^^i->5 

[0102] mi 2\^. m? {^^i-^t^Mmw:\^Mit^-t 

1000-a--100 0 - ni:^Ltch(DXh^o 

[0 10 3] r rT\ XtiMf^^^ly^—^yr^ji^i o o 

0-a — 1000-ntl. H 7 tc^ LfcSJ^fflSUx — 
A;'j®^S)j7='--^:7r-ryn 0 0 0 - a tdfi. 

20 1) Atimm a mumwimm 

2) A;^^Sa^fm^[Him 

3) xtimma^^^mmm 

4) A;^®ffia¥J^II^^'ft:'^ 

iBj:t5^^P^1 t 1 75^P5 t n^co 

1) Atimma^^^m^mm 

2) A::^«aa^m^iJS^3g^lEl^ 

3) Atim^a^^.mmmwim 

4) A;^®Sa^^5?imS^^fe^jk^ 

50 [0 10 4] m:% xt}mj^a\i^^m%mmm^. m 
mr^micAtimm a (^^s^^stcpj x^xijum-^- 1 tc 
[0 10 5] ^/c. A:hmj^a^ik^m'^^±wmt. 
^^#p#Pigs(-A;^«^ a (D^i^Mmmim ltad^s-t ^ 

[0 10 6] ^fc. A;^^g|gaS#^^iJS^'^^^fl. ± 
[0 10 7] ^/c. A:/3iiS a ^^^iJH^i^^^^b^ 

±mi.ti^^mncoAtimma^^^m'^m^m{c 
[0 10 8] ^fz. xtimi^ a mumw^m\^. ±aiL 

t n\zmi.xmf\-t^:it{zxy)i^i^^-t^^x^^o 

[0 10 9] ^fz. Atimmamnm^\B}m^. ±mL 

fc^^PBl©(DA;^ififfiaB#^JiJS^^^[Hl^^f$PpT t 1 
50 ^^h t ntdHLT^ti-rS- 
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[0 1 1 0] ^vt. Atimmaw-i^^nm^t. ±mi.fc 
[0 1 1 1] Atim&a^^i^mmmtm\t. ±m 
[0 1121 ^ceib\ m<DX:hmm^?^'r^xt}mmm'f 

[0113] i^ic. ^w.mm 3 0 fi. ms byt^s 

^I^^^t"— ^:7r-f yue 0 0. [H 9 t^Tj^Lfc^g^Biff 

Sli-7^"^:7r-ryU7 0 0 - a~7 0 O-n. UllOt:!:^ 

i.fcmmmf^mmmy'-^yr^^i^s oo-a-'soo 

-n. Ell l{Z^Lfz^'^^ik^i&l^?^my^-'^yr-f/l- 

goo-a — goo-n. mi 2 i^tiA:h mi^^^lT^ 

— ^:7r-f'/H OOO-a^l OOO -n(Dy'—^{C& 

1) ^^^^iw-m^mm 

2) ^^^^i^mm'^mtm 

(0 1 14] ^fc. [E] 7 (c^u/c€-*S3^as^Stc^/J;;-r^ 

1) BIf^^iJJ^^^ 

2) ^^^iJS^^-ft:^^ 

3) B#^^fJSi^^-ft::!jp^^ 

[0 115] -^LT. JilEftJSf-J: D^i^^tB^^^iJ^i^l; 

[0 116] ^f^. ±mmmc^ <o ^hb^^^.mm^^m 

^^»f±lL. roo|^^^^^«.Ig-f^M^^[i!7(^^t 
[0117] ^fd. ^ffi^m 3 0 . m? tc^ L/c#*S 

[0 1 1 8] 1^1 3 z.(7:>mm?t±j'W\mmzm-3< 

^ Vi/^^-^r-f /n 1 0 o^^l.fzhcox*^^o 

[0 119] ^yt. i£|^3^S3 0(^. ID7(:i^L7t#ffi 

{^"^mMm^mmm^m-^^ h^m^mni^. mm 
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[ 0 1 2 0 1 la 1 4 fi. z<Dmm&:'^m^.^^mmmz 
fflaa^y-7"^ ^-^^gigry^r-T/n 2 0 0 ^^i.fci>(D 

[0121] ^nm^ 3 0 . mi 3 UTtn^^^t 

^ffl'M^y-^-^ >'i/^llr7r'Y/H 1 0 0i3j:t/II] 1 

4{c^i.f:imm^'^m^M^mmmy-y^^ i^^^^y 

^^^^Syjt^y-7^^ ^y^^^^r-ijvi 1 0 oiBj: 

t/m 1 4 (OT^L/cS^«:^^^ffii='i|IJSScy— 7^^ 

m^yyH }^l 2 0 ocox— ^^II!3(-^L/c7=V;^y' 
u>r3 3{c^^L. :^fc:/y 3 4;i^bvN- Kr:3 t"- 

[0 12 21 
[0 12 3] 

x\^. mw(7:)t^^mm^^hm^^m{^mm^n.±mitim 

[0 124] 1) A^wm^¥mi.fz^t^Mmm(Dmm 
[0 12 5] 2) ^tf^mmmtm^^cmt-r^'^m^j^cD 

[0 12 6] 3) 2) (Dm^r^X^^:it\zX^. 

40 (Dm^m^mm\cfj:^ ^ a^cDJ:v^^%^ mm. ^m. 
mm) ^^no:itr-x^^o 
[0127] 4) 1) . 2) . 3) ^^mmm 
<Dmmm^m±L. i^:^y'j>^^{^co9j}m^^j:mmr^x^ 

imm<Dmm^mm] 

imi] ::.<Dmm\z^^ty^mm^m'mm(oi^'^'iy:^y^j^ 

50 X2y^ gl. 
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[1^3] in 1 l-^L7t^^^g<7>i¥^^l?^^^L7t:/n 

mi\ Ill3^c^U7^cg£li^fi(o^tm»^sr'fflv^-5 

m% \ IS3t::^U/ci£iftS^^(D«t|-?S»^ST^V^5 
[1^9] II]3^C^Lyc:^^i^gS(7)«^lm^^STffiV^-5 
[mi 0] [gl3i::^L?ti£|i^ffi(;o«t+?^^^aT*fflV> 
[(Hi 1] ll]3{C^Lfci£ti^gS^7)^t^S5»^giT*ill^ 

[mi 2] m'^\z.7f^\^fzmw^W(DmM\m%^'^x-m\^ 
[mi 4] m3\z.fr^\^fz.m^mm.(Dmnm9^^mxm\^^ 

10. 10-l--10-n iffi^^S 

11a -e — ^ hSAP 

lib -V — ^ V— hWttiP 

1 2 Air^-i^ 

1 3 #tmr>'-^ 

1 4 M^Xi? 

1 5 

15a Tiy^ 



18 



10 



20 



30 



1 5 b 
15c 

1 6 

1 7 
17a 

1 7 b 

1 8 

1 9 

2 0 
2 1 

2 0 0 

3 0 
3 1 
3 2 
3 3 
3 4 
3 5 

3 6 
MS 
S P 

4 0 0 

5 0 0 

6 0 0 

7 0 0 

8 0 0 



^^mn^mmm (cpu) 



(A/D) 



(CPU) 

-a-7 0 0-n IS^SEffS'J^-:^ >^ r ^ /U 
- a - 8 0 0 - n I^Wtti^BtPBlj^iJ-T^'- ^ :7 r 



n 



1 0 0 0 -n 



900-a~900 
1 0 0 0 - a 
110 0 
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[me] 
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[|g|5] 



30/ 



,30Z 




304 



[1^9] 

700-0 


700-n 


























«3fn^;ft^J»^E« t 1 








«mn«;K9t)llf^«^^ t ! 




«mn^}R^JA«»^S^ft:4c t 1 




iiBfn^»^tt«lia« 12 










«BFn»St^JJHIf»^s|t t2 










«Ma^»?gtt8il51» tn 


«»fn9JR93tt5Sltt tn 


mma^mnmrfim^mm tn 




«^GB»X^A1feA^^ tn 


«MnB»;i(^ft««^^ tn 


*Bfa9frX?Uiae»**ft* tn 
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(14) 



^mW-e- 2 6 6 6 3 4 



(H! 1 0] 



eoo-o 



eoo-n 

























Ka^SI«B^JK^R9i[eiR t 1 














A«|B»iainB»;R7f]A1»S&«!^Y t 1 








saa»f3na»xnAfd»&[Sft t? 




»»^ia)n»;R71A1ir%&^ t2 








1 
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